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COMPOSITE ACETABULAR COMPONENT 

FIELD OF THE INVENTION 
[0001] The present invention relates generally to acetabular 
components, and more particularly to composite acetabular components having 
an inner ceramic insert and an outer ultrahigh molecular weight polyethylene 
(UHMWPE) backing bonded thereto, and methods of making same. 

BACKGROUND OF THE INVENTION 

[0002] The use of various prosthetic implant systems, such as those 
used for the total replacement of hips, has become increasingly more 
commonplace. For example, hip replacements are performed to alleviate 
conditions caused by osteoarthritis, rheumatoid arthritis, fractures, dislocations, 
congenital deformities, and other hip-related conditions. 

[0003] Total hip arthroplasty involves replacing the damaged surfaces 
of the hip with artificial surfaces. Typically, the surgeon removes the head and 
neck of the femur and replaces them with a femoral component comprised of a 
metallic ball and stem. The damaged hip socket is lined with an acetabular 
component which is typically comprised of a metallic cup lined with a plastic 
material (such as polyethylene). The ball and stem fit into this cup, creating a new, 
movable hip joint. 

[0004] Ceramic acetabular liners began to be used in the early 1 970's 
with a monolithic design that was attached to the acetabulum, either with or without 
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bone cement. In the early 1990's, modular ceramic liners were introduced that 

were seated into a metal shell via a taper connection. In the mid-1 990's, ultrahigh 

molecular weight polyethylene (UHMWPE)-backed ceramic liners were introduced, 

which were then inserted into a metal shell. These ceramic liners were pressed 

into the UHMWPE backing. Some of these liners had anti-rotation grooves to 

enhance the locking strength of the ceramic liner to the UHMWPE backing. 

Surface texturing was difficult to impart on these ceramic liners as diamond tooling 

was typically required to grind or machine, and grit blasting methods, which can be 

used on metal, typically did not work on ceramic materials. 

[0005] Therefore, there is a need for a composite acetabular 

component that has increased bonding strength between the ceramic liner and the 

UHMWPE backing in order to increase survivorship of the composite acetabular 

component. 

SUMMARY OF THE INVENTION 
[0006] In accordance with a first embodiment of the present 
invention, a composite acetabular component is provided, comprising: (1) a 
ceramic insert member having an inner surface and an outer surface; and (2) a 
thermoplastic backing member molded onto the outer surface of the ceramic 
insert member when the thermoplastic backing member is in a substantially 
softened state; wherein the outer surface of the ceramic insert is provided with a 
texture so as to increase the mechanical bonding between the thermoplastic 
backing member and the outer surface of the ceramic liner member. 
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[0007] In accordance with a second embodiment of the present 

invention, a composite acetabular component is provided, comprising: (1) a 

ceramic insert member, the ceramic insert member having a substantially 

hemispherical shape, the ceramic insert member having an inner surface and an 

outer surface; and (2) a thermoplastic backing member molded onto the outer 

surface of the ceramic insert member when the thermoplastic backing member is 

in a substantially softened state, the thermoplastic backing member having a 

substantially hemispherical shape, the thermoplastic backing member having an 

inner surface and an outer surface; wherein the outer surface of the ceramic 

insert is provided with a roughened texture so as to increase the mechanical 

bonding between the inner surface of the softened thermoplastic backing 

member and the roughened texture of the outer surface of the ceramic liner 

member. 

[0008] In accordance with a third embodiment of the present 
invention, an acetabulum replacement system is provided, comprising: (1) an 
acetabulum member; (2) a composite acetabular component, comprising: (a) a 
ceramic insert member having an inner surface and an outer surface; and (b) a 
thermoplastic backing member molded onto the outer surface of the ceramic 
insert member when the thermoplastic backing member is in a substantially 
softened state; wherein the outer surface of the ceramic insert is provided with a 
texture so as to increase the mechanical bonding between the thermoplastic 
backing member and the outer surface of the ceramic liner member; and (3) a 
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securing mechanism for securing the acetabulum member to the composite 

acetabular component. 

[0009] In accordance with a fourth embodiment of the present 
invention, a hip replacement system is provided, comprising: (1) an acetabulum 
member; (2) a composite acetabular component, comprising: (a) a ceramic insert 
member having an inner surface and an outer surface; and (b) a thermoplastic 
backing member molded onto the outer surface of the ceramic insert member 
when the thermoplastic backing member is in a substantially softened state; 
wherein the outer surface of the ceramic insert is provided with a texture so as to 
increase the mechanical bonding between the thermoplastic backing member 
and the outer surface of the ceramic liner member; (3) a femoral component 
having a ball-shaped portion adapted to be received in the composite acetabular 
component; and (4) a securing mechanism for securing the acetabulum member 
to the composite acetabular component. 

[0010] In accordance with a fifth embodiment of the present 
invention, a method of making a composite acetabular component is provided, 
comprising: (1) providing a ceramic insert member having an inner surface and 
an outer surface; (2) providing a thermoplastic material; (3) imparting a texture to 
the outer surface of the ceramic insert member; (4) softening the thermoplastic 
material; and (5) contacting the textured outer surface of the ceramic insert 
member with the softened thermoplastic material for a sufficient period of time to 
form a thermoplastic backing member onto the textured outer surface of the 
ceramic insert member; wherein the texture of the outer surface of the ceramic 
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insert member increases the mechanical bonding between the thermoplastic 

backing member and the outer surface of the ceramic liner member. 

[0011] Further areas of applicability of the present invention will 
become apparent from the detailed description provided hereinafter. It should be 
understood that the detailed description and specific examples, while indicating 
the preferred embodiment of the invention, are intended for purposes of 
illustration only and are not intended to limit the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The present invention will become more fully understood 
from the detailed description and the accompanying drawings, wherein: 

[0013] Figure 1 illustrates a perspective view of a composite 
acetabular component, in accordance with the general teachings of the present 
invention; 

[0014] Figure 2 illustrates an exploded view of a composite 
acetabular component as part of an acetabulum replacement system and a hip 
replacement system, in accordance with the general teachings of the present 
invention; 

[0015] Figure 3 illustrates a cross-sectional view of a composite 
acetabular component, in accordance with the general teachings of the present 
invention; 

[0016] Figure 4 illustrates a rear perspective view of the micro- 
roughness on the back surface of a ceramic liner of the composite acetabular 
component, in accordance with the general teachings of the present invention; 
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[0017] Figure 5 illustrates a rear perspective view of the surface 
depressions on the back surface of a ceramic liner of the composite acetabular 
component, in accordance with the general teachings of the present invention; 

[0018] Figure 6 illustrates a rear perspective view of the micro- 
roughness and surface depressions on the back surface of a ceramic liner of the 
composite acetabular component, in accordance with the general teachings of 
the present invention; 

[0019] Figure 7 illustrates a schematic view of an illustrative 
apparatus for molding a thermoplastic backing onto the ceramic liner of the 
composite acetabular component, in accordance with the general teachings of 
the present invention; 

[0020] Figure 8 illustrates a schematic view of a softened 
thermoplastic material being introduced into the illustrative apparatus for molding 
a thermoplastic backing onto the ceramic liner of the composite acetabular 
component, in accordance with the general teachings of the present invention; 

[0021] Figure 9 illustrates a schematic view of the softened 
thermoplastic material forming a backing onto the ceramic liner of the composite 
acetabular component, in accordance with the general teachings of the present 
invention; 

[0022] Figure 10 illustrates a schematic view of the completed 
composite acetabular component being removed from the illustrative apparatus 
for molding a thermoplastic backing onto the ceramic liner of the composite 
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acetabular component, in accordance with the general teachings of the present 

invention; and 

[0023] Figure 1 1 illustrates a partial detailed view of the interface 
between the thermoplastic backing and the ceramic liner of the completed 
composite acetabular component, in accordance with the general teachings of 
the present invention. 

[0024] The same elements or parts throughout the figures are 
designated by the same reference of characters. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0025] The following description of the preferred embodiment(s) are 
merely exemplary in nature and are in no way intended to limit the invention, its 
application, or uses. 

[0026] Referring to FIGS. 1-3, a modular acetabular component 10 
includes a ceramic liner or insert 12 (having back surface 16 and inner surface 
16a) having a thermoplastic backing 14 (having inner surface 14a and back 
surface 14b) molded onto the back surface 16 of the ceramic liner 12. Preferred 
thermoplastic materials can include, but are not limited to polyethylenes. 
Preferred polyethylenes can include, but are not limited to ultra high molecular 
weight polyethylene (UHMWPE). The modular acetabular component 10 is 
intended to cooperate with an inner surface 17a of an acetabulum member 17 
and be secured thereto by a securing mechanism, such as a locking ring 19, as 
part of an acetabulum replacement system. Additionally, the ball portion 21 of a 
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femoral component is intended to be received into the ceramic liner 12 in a 

rotational relationship therewith, as part of a hip replacement system. 

[0027] Referring to FIGS. 4-6, in order to increase the mechanical 
bonding, mechanical interdigitation and/or bonding strength between the ceramic 
insert 12 and the thermoplastic backing 14, it is first necessary to impart a 
surface texture 18 onto the back surface 16 of the ceramic liner 12 prior to 
bonding with the thermoplastic backing 14. 

[0028] The surface texture 18 preferably has a certain degree of 
roughness associated therewith. In accordance with a preferred embodiment, 
the surface texture 18 has an arithmetical mean roughness (Ra) in the range of 
about 5 to about 10 microns. In accordance with still another preferred 
embodiment, the surface texture 18 has a ten-point mean roughness (Rz) in the 
range of about 50 to about 75 microns. This micro-roughness 20 is intended to 
aid in increasing the mechanical bonding, mechanical interdigitation and/or 
bonding strength between the two components. 

[0029] Alternatively, surface features such as but not limited to 
macro-grooves 22 (i.e., longer and/or deeper surface depressions), can also be 
imparted onto the back surface 16 of the ceramic liner 12. Furthermore, a 
combination of surface features including but not limited to micro-roughness 20 
and macro-grooves 22 can be imparted onto the back surface 16 of the ceramic 
liner 12. 

[0030] The surface texture 18 can be imparted in accordance with 
any number of conventional methods, including but not limited to ultrasonic 
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machining. Alternatively, the surface texture 18 can be imparted onto the back 

surface 16 of the ceramic liner 12 while in the green state, i.e., prior to being 

sintered. 

[0031] Referring to FIGS. 7-10, an illustrative example of a method 
for making the composite acetabular component 10 will be described. 

[0032] The ceramic liner 12 is preferably inserted into a two part 
mold tool 100 and held in place with any suitable fixturing device 102 so as to 
expose the back surface 16 of the ceramic liner 12. Preferably the mold tool 100 
has a configuration shaped to permit the formation of the thermoplastic backing 
14. 

[0033] The softened UHMWPE or other thermoplastic material 104 
(from softened UHMWPE or other thermoplastic material source 106) is then be 
brought into contact with the back surface 16 of the ceramic liner 12 for a 
sufficient period of time so as form a thermoplastic backing 14 on the back 
surface 16 of the ceramic liner 12. In this manner, the UHMWPE or other 
thermoplastic material 104 is molded around the ceramic liner 12, especially the 
back surface 16 thereof. The completed modular acetabular component 10 is 
then removed from the mold tool 100. The softened UHMWPE or other 
thermoplastic material 104 preferably penetrates into the textured surface 18 of 
the back surface (e.g., surface micro-roughness 20 and/or macro-grooves 22) so 
as to enhance the mechanical bonding of the backing 14 to the ceramic liner 12, 
as shown in FIG. 11. 
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[0034] The description of the invention is merely exemplary in 

nature and, thus, variations that do not depart from the gist of the invention are 

intended to be within the scope of the invention. Such variations are not to be 

regarded as a departure from the spirit and scope of the invention. 
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